Résumé. - 
Quartz resonators thermal modelization using located constants networks S. Galliou [4] . The corresponding bias of the elastic continuum is coupled to the high frequency wave by the nonlinear effects. The result.is a perturbation of the resonant frequency of the quartz resonator which could be calculated by using a perturbation method proposed by Tiersten [5] . All [6] . Figure 1 shows this network. The crystal is represented by a third order system driven by two Fig. 1 2) The crystal mounting is made of quartz : small bridges connect the vibrating part of the crystal to the dormant part, giving negligible stresses in the mounting points.
Very roughly speaking, the B.V.A. design is capable of an order of magnitude improvement in short-term stability, long-term drift, and acceleration sensitivity over conventional designs [8] .
The first thermal analysis of B.V.A. resonators was made in 1982 [9] The symmetrical structure has been performed essentially in order to reduce the acceleration sensitivi-ty of the B.V.A. resonators [10] . The symmetry effect is well known [11] In a first step, the radiation between the various surfaces of the components must be taken into account. On the other hand the conduction, radiation and convection. by the residual gas in the enclosure can be omitted.
The wires connecting the electrodes to the electrical pins being very thin, the input thermal flow across these ones is negligible : all the input flow goes through the enclosure. It is divided in eight Moreover, distances between surfaces being small, we can consider the exchanges only exist between parallel opposite surfaces.
In the case of grey bodies, the heat transfer between two surfaces at temperature Tl and T2 may be written Q = k ( Tl -T2 ), with k = 03BC03C3F T31, 03BC
being an angle factor, F a temperature factor F = 1 + T 1 + 2 and o, a coefficient of mutual radiation, 03C3 is a function of the roughness and the nature of both considered surfaces [12] . Table 1 provides average values of exchanges by radiation. figure 6 ; the resonator is subjected to linear temperature runs in a controlled oven, and is looked at a null-phase. Here, the frequency is the sensor of the active part temperature Ti. In the case of a quasi-static run, the crystal temperature, Ti, may be taken as equal to the enclosure temperature Tc ; thus, the frequency-temperature function is determined : à f = ao à Ti + bo AT., + eo 0394T3i. It is difficult to distinguish, with such a frequency scale, the experimental and theorical curves : it is why crosses have been added on the experimental curves.
The curves of the figures 8a-b-c show that the proposed theoritical interpretation allows to modelize as good manner the gap of frequency-temperature representations versus temperature variation speed.
This gap is particularly obvious at the tum-over points, i.e. 76 °C in figure 8a and 86 °C in figure 8c. 6. Conclusion and future prospects.
Of course, the studied resonator is not designed for fast warm-up, but analogical models may be used to study mounting structures adapted for that purpose. As shown figure 10, the frequency rise time when a resonator is subjected to a temperature step at the enclosure, depends upon the time constant of the structure : a « critical » state appears, which corrects the dynamic effect on the frequency. This possibility to remove transient effects by matching the crystal mounting structure must not be disregard. 
